Seven strains of important beer-spoiling lactic acid bacteria were sequenced using single-molecule real-time sequencing. Complete genomes were obtained for strains of Lactobacillus paracollinoides, Lactobacillus lindneri, and Pediococcus claussenii. The analysis of these genomes emphasizes the role of plasmids as the genomic foundation of beer-spoiling ability.
line (PGAP) and Rapid Annotations using Subsystems Technology (RAST) (7) (8) (9) . Genomes were further analyzed with CMGBioTools, BADGE, and PSORTb (3, 10, 11) .
Strain characteristics, sequencing statistics, genome information, and accession numbers are listed in Table 1 . Chromosome sizes range from 1.39 Mbp for Lactobacillus lindneri to 3.48 Mbp for Lactobacillus paracollinoides, with GϩC contents ranging from 34.3 to 47.2%. We found zero to eight plasmids with GϩC contents from 34.7 to 44.5% and sizes from 13,353 bp to 57,063 bp. The analysis of RAST-annotated genomes resulted in the following core genomes: Lactobacillus paracollinoides with 2,503 gene families, L. lindneri with 1,305 gene families, and Pediococcus claussenii with 1,687 gene families, while P. claussenii ATCC BAA-344 was also included in the latter calculation (12) . Chromosomes encode four complete rRNA operons in case of P. claussenii, five in case of L. paracollinoides, and six for L. lindneri.
All seven genomes were compared to each other as well as to the genomes of 17 strains with relevance for beer spoiling, including one P. claussenii, five L. backii, five P. damnosus, and six L. brevis genomes (3, 4, (12) (13) (14) (15) (16) . We found that the investigated LAB species with relevance for beer spoiling are characterized by different genomic preconditions regarding chromosome size, num- ber of proteins, GϩC content, coding density, codon usage, amino acid usage, proteome similarity, chromosome (DNA) similarity, functional pattern (SEED/COG), and subcellular localization of proteins. Regarding chromosomal properties, beerspoiling LAB species cover the whole diversity within the genus Lactobacillus. In contrast, brewery isolates of the abovementioned species, although to a different extent, share a number of highly homologous plasmid-carried genes, including the important lifestyle markers horA, horC, and fabZ (3, 17, 18) . This emphasizes the role of plasmids in beer-spoiling ability (3, 19, 20) . Accession number(s). The seven complete genomes have been deposited in DDBJ/EMBL/GenBank under the accession numbers listed in Table 1 .
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